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-- This entity provides a rudinmentary SCC function. This block generates and uses baud

-- rates determ ned by the equation baudval = (external clock freq. / Baud * 16).

-- Data is transnitted LSB first. The nbdes of operation are: 8 data bits with even or odd
parity,

-- one start bit and one stop bit or 7 data bits with even or odd parity, one start bit an

d one

-- stop bit. Four active-high direct status signals some of which can be used for interrup

ts: parity error,

-- overflow, txrdy, and receive_ full are generated. The configuration of the SCC s baud ra

te is done

-- at conpile tinme see "COWPI LETI ME CONFI GERATI ON SELECTI ONS" section in the d ock_gen.vhd
file. The receive

-- data and transnit data are doubl e-buffered.

library ieee;

use ieee.std logic 1164. all

use ieee.std logic arith.all;
use ieee.std | ogic_unsigned.all;
library synplify;

use synplify.attributes. all

entity SCCis port (

reset _n in std_| ogic;
cl k in std_| ogic;
VEN in std_| ogic;
CEn cin std_| ogic;
- - SCC csn cin std_| ogic;
SCC data_in cin std | ogic vector(7 downto 0);
SCCr x cin std_| ogic;
-- baud val cin std_| ogic_vector(7 downto 0);
-- Configuration bits
-- bit8 cin std logic; -- if set to one 8 data bits otherwise 7 data
bits
-- parity _en cin std logic; -- if set to one parity is enabled otherw se
di sabl ed
-- odd_n_even cin std logic; -- if set to one odd parity otherw se even pa
rity
-- Status bits
parity err . out std logic; -- parity error indicator on recieved data
overfl ow . out std logic; -- receiver overflow
t xrdy . out std logic; -- transmt ready for another byte
receive full . out std_logic; -- receiver has a byte ready
SCC dat a_out . out std | ogic_vector(7 downto 0);
SCCt x : out std_l ogic
)
end SCC
architecture rtl of SCCis
attribute syn_radhardl evel of rtl : architecture is "tm"
- - COVPONENT DECLARATI ONS
conponent Tx_async port (
cl k . in std_|ogic; -- system cl ock
xmt _pul se . in std_|ogic; -- transmt pul se
reset _n : in std_logic; -- active low async res
et
rst_ tx _enpty :in std logic -- reset transmt enpty
tx_hold reg ;. in std Iog|c vector(7 downto 0); -- transmt byte hold r
egi ster
bit8 . in std_|logic; -- if set to one 8 data

bits otherwise 7 data bits
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parity en . in std_|logic; -- if set to one parity
i s enabl ed ot herwi se dlsabled
odd n_even . in std_|logic; -- if set to one odd pa
rity otherw se even parity
t xrdy : out std_logic; -- transmt ready for a
not her bhyte
SCCt x : out std_logic -- serial data streamo
ut
end &onponent;
conponent Rx_async port (
cl k cin std_l ogic; -- system cl ock
baud_cl ock cin std_| ogic; -- 8x baud cl ock pul se
reset _n cin std_| ogi c; -- active low async res
et
bit8 cin std_| ogi c; -- if set to one 8 data
bits otherwise 7 data bits
parity_en cin std_| ogi c; -- if set to one parity
i s enabl ed ot herw se d|sabled
odd_n_even cin std_| ogi c; -- if set to one odd pa
rity otherw se even parity
read_rx_byte cin std_| ogi c; -- read rx byte registe
r
SCCr x cin std_| ogi c;
overfl ow . out std_logic; -- receiver overflow
parity err : out std_|ogic; -- parity error indicat
or on recieved data
receive full : out std_|ogic; -- receiver has a byte
r eady
rx_byte : out std |logic vector(7 downto 0) -- receive byte registe
r
)
end conponent;
conponent C ock _gen port (
cl k in std_| ogic; -- system cl ock
reset _n in std_| ogi c; -- active low async re
set
baud_val cin std_| ogic_vector(4 downto 0); -- value |loaded into c
ntr
baud_cl ock . out std_logic; -- 8x baud cl ock pul se
xmt_pul se . out std logic -- transmt pul se
)
end conponent;
-- | NTERNAL S| GNAL DECLARATI ONS
signal xmt_pul se std_| ogic; -- transmt pul se
signal baud_cl ock . std_| ogic; -- 8x baud cl ock pul se
signal rst_tx enpty . std | ogic; -- reset transmt enpty
signal tx_hold_reg : std_logic_vector(7 downto 0); -- transmit byte hold registe
r
signal read_rx_byte std_| ogic; -- read rx byte register
signal rx_byte . std _logic_vector(7 downto 0); -- receive byte register
-- MODE CONSTANT, 1 for synchronous 0 for asynchronous
- - const ant SYNCHRONOUS std logic := '0";
const ant baud val std | ogic_vector(7 dowto 0) := "00010101"; -- 21 for 40, 18 f
or 33.5 -- 1 for sinulation
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constant bit8 std logic :=
constant parity_en std logic : =
constant odd _n_even std logic :=
constant SCC csn std_logic : =
begi n
-- hookup | ower levels
UX1: dock _gen port map (
cl k = c
reset _n = r
baud val => ba

baud _clock => b

xmt_pul se => X
)
U2: Tx_async port nmap (
clk =>
xmt_pul se =>
reset _n =>
rst_tx_enpty =>
tx_hold reg =>
bit8 =>
parity_en =
odd_n_even =>
t xrdy =
SCCt x =>
)
U04: Rx_async port nmap (
cl k =>
baud_cl ock =
reset_n =>
bit8 =>
parity_en =>
odd_n_even =
read rx_byte =>
SCCr x =>
overfl ow =>
parity err =
receive full =>
rx_byte =>
)
-- cpu wites to SCC registers
reg wite : process(clk, reset_n)
begi n
if(reset_ n ="'0") then
tx_hold reg <= (others => '0");
el sif(clk'event and clk = '1") then
if(SCC csn ='0" and WEn = '0') then
tx_hold reg <= SCC data_in;
end if;
end if;
end process;
rst_ tx _enpty <= '1' when WEn =

SCC data_out <= rx_byte when CEn '0' a

read_rx_byte <= '1' when SCC csn '0' a

'0" and SCC csn

1 1|
1 1|
1 Ol
1 0|

I k,

eset _n,

ud val (4 downto 0),
aud_cl ock,
mt_pul se

clk,
xmt_pul se
reset _n,
rst_tx_enpty,
tx_hol d_r eg,
bi t 8,
parity_en,
odd_n_even,

t xr dy,

SCCt x

cl k,

baud_cl ock,
reset _n,

bi t8,
parity_en,
odd_n_even,
read rx_byte
SCCr x,

overfl ow,
parity err,
receive full,
rx_byte

0" else '0';

nd SCC csn ='0

nd CEn = '0' else '0';
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END rtl;
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